We compared two neighbouring alkaline grasslands from a nature conservation point of view. The two grasslands are situated in different countries, resulting in different land uses. This study characterises the vegetation of the area in focus using the categories of the General National Habitat Classification System (Á-NÉR) and compares the two sides based on naturalness categories, diversity ordering, social behaviour types, differential species and some supplementary information (e.g. waste dumps, landscape elements). Plant diversity is greater on the Romanian side, but this is mainly due to disturbance tolerants, weeds and ruderal competitors. Thus, we conclude that the grassland on the Romanian side is overgrazed. In addition, there are other undesirable processes on the Romanian side. In contrast, the Hungarian side is undergrazed. We suggest that adverse effects of grazing should be minimised using careful grazing techniques and traditional methods on the Romanian side, while grazing should be re-established on the Hungarian side. Intensive nature conservation efforts must be made if we are to protect the considerable conservation values of the grasslands, which should be protected legally.
INTRODUCTION
Conservation management of natural areas is one of the most important issues in conservation biology (cf. Pullin 2002) . This often means that the optimal disturbance regime must be determined (Hobbs and Huenneke 1992) . According to the intermediate disturbance hypothesis, diversity is the highest when both disturbance frequency and intensity are intermediate (Connell 1978) . However, if a habitat is disturbed, invasibility is also increasing (Burke and Grime 1996, Mack et al. 2000) , therefore, identifying the optimal level of disturbance presents a conundrum to conservation management (Hobbs and Huenneke 1992) . Milchunas et al. (1988) emphasise that the intermediate disturbance hypothesis does not apply to every type of communities. Moreover, it also depends on the history of a given community, whether an event can be regarded as disturbance or not. For example, in a grassland, which is adapted to the effects of herbivores, not the grazing, but the cessation of grazing presents the disturbance (Milchunas et al. 1988) . Therefore, maximum diversity is expected to occur under the historic disturbance regime (Roberts and Gilliam 1995) .
Of course, besides the optimal disturbance regime, there are other important questions in the maintenance and management of natural habitats (e.g. protection of soil micromorphology, elimination of dumping grounds).
Due to the changes in farming methods in agriculture, semi-natural grazed grasslands are threatened throughout Europe (van Wieren 1995) . Alkaline grasslands belong to the most typical communities in the Carpathian Basin (Illyés et al. 2007) , covering considerable areas, a great proportion of which is natural or near-natural (cf. Kelemen 1997 , Kun 1998 , Molnár and Borhidi 2003 . Therefore, knowledge about the management of these communities is important from a nature conservation point of view.
In our study, we compared two neighbouring near-natural alkaline grasslands with different land uses. The abiotic parameters of the two grasslands are very similar, but the different land uses result in different disturbance levels. Our aim was to determine the most important differences in the vegetation and to give some advice which can be used in the conservation of the areas.
MATERIAL AND METHODS
Two neighbouring near-natural alkaline grasslands were chosen for our investigations. They are separated by the Hungarian-Romanian state border. The grasslands are located between Gyula and Elek on the Hungarian side and southwest of Vărşand (Gyulavarsánd) on the Romanian side (Fig. 1) . The distance between the two grasslands is approximately 1.5 km, and the abiotic parameters are nearly identical. Mean annual temperature in Gyula is 10.2°C, mean annual precipitation is 581.3 mm (Hubai 1934 , also see Ambrózy and Kozma 1990) . There are only sporadic floristical data on the area (e.g. Dihoru and Negrean 2009 , Kertész 2000 , Kitaibel in Gombocz 1945 , Tóth 2003 . Molnár and Borhidi (2003) consider the alkaline communities in the proximity of Elek primary, i.e. not formed after the river canalisations in the 19th century. This is supported by the fact that Kitaibel (in Gombocz 1945) found between the settlements Gyula, Gyulavarsánd, Elek and Nagypél alkaline communities during his 1798 journey, long before the river canalisations.
The two grasslands differ considerably concerning their land uses: the grassland on the Romanian side is grazed (mainly by cattle and sheep), whereas the grassland on the Hungarian side is mown, and only a few small patches (approximately 5% of the near-natural area) are grazed by cattle.
A habitat map was prepared based on field studies carried out during the summer 2010. Habitats were identified using the habitat guide (Bölöni et al. 2007a, b) . Habitat map was made by the program ArcView GIS 3.2 (ESRI). Naturalness of every patch was recorded according to the modified Németh-Seregélyes scale (Bölöni et al. 2007b ). The two sides were compared using the proportional area covered by patches of every naturalness category.
Coenological relevés were made in June 2010 in 4 m 2 plots. Percentage cover of all vascular plant species was estimated. We made relevés in every community type; the number of relevés made in every particular community type is proportional to the area covered by that community.
In order to compare the diversity of the two grasslands, we applied diversity ordering. We used Rényi's diversity function, since it is one of the most useful diversity ordering methods (Tóthmérész 1995) . Rényi's function is given by equation below:
MS Excel was used for these computations and for the graphical representation of the diversity profiles. We characterised the naturalness of the vegetation by calculating the spectra of the social behaviour types (SBT) and the ecological indicator value N of Borhidi (1993 Borhidi ( , 1995 . In both cases calculation was done by frequency and cover data, as well.
We also searched differential species between the Hungarian and Romanian grasslands. For this purpose, fidelity values were calculated using JUICE 7.0 (Tichý 2002) . We computed the phi-value, since it is an appropriate measure of fidelity (Tichý and Chytrý 2006 ). Fisher's exact test was carried out in order to exclude non-significant differential species.
On the field, we recorded all other information which could be important from a nature conservation perspective (dumping grounds, waste thrown away, damage to soil, artificial landscape elements).
Plant species names are used according to Simon (2000) .
RESULTS
We found a total of 25 habitat types and their mosaics on the field. Mosaic patches were displayed according to the dominant habitat type, except for the cases where proportion of the two types was equal. For the sake of simplicity, some categories were merged on the habitat map (Figs 2 and 3 ). Salt meadows clearly dominate both grasslands. On the Romanian side, Artemisia salt steppes are codominant, while on the Hungarian side dense and tall Puccinellia swards reach a considerable proportion. Proportion of degraded dry habitats (Achillea salt steppes, closed loess steppes and uncharacteristic grasslands) is also important on both sides.
Nearly 45% of the near-natural area belongs to the best category (category 5) on the Hungarian side, but this category only covers about 14% on the Romanian side (Fig. 4) . In contrast, importance of category 5r3 is considerably higher on the Romanian side (i.e. there are several small patches of degraded state embedded in greater patches of good condition). There are other considerable differences in the categories which cover smaller areas (Fig. 4) .
We found a total of 127 species on the two sides; 77 species occurred on the Hungarian side and 99 species on the Romanian side. Diversity profiles of the grasslands are presented in Figure 5 . Since profiles are not intersecting, we conclude that the Romanian grassland is more diverse than the Hungarian.
If we look at the spectra of the social behaviour types, the differences between the two sides are obvious. In the case of frequency data (Fig. 6 ) categories indicating disturbance (alien competitors, ruderal competitors, weeds and disturbance tolerants) are more important on the Romanian side, whilst categories with higher conservation values (generalists, competitors and special-ists) are more frequent on the Hungarian side. Results are basically similar if data are weighted by cover values (Fig. 7) .
It is important to note that nearly all species of the Hungarian side are present on the Romanian side as well, even the specialists (e.g. Plantago schwarzenbergiana, Limonium gmelinii subsp. hungaricum). In contrast, on the Romanian side several species (mainly disturbance-indicating species) occur which cannot be found in the Hungarian grassland.
Overgrazing is expected to result in a greater amount of nitrogen. However, we did not find considerable differences between the two areas considering the spectrum of the ecological indicator value N (data not shown).
The significant differential species are listed in On both sides, we found one waste dump, the location of which is indicated in Figures 2 and 3 . On both sides, artificial ponds were created (Figs 2  and 3 ). On the Romanian side, litter was found everywhere scattered on the pastures, the landscape has been destroyed due to power lines and abandoned buildings, and soil surface is damaged because of tractors. In contrast, on the Hungarian side there is only limited litter, landscape is nearly intact and soil surface is only rarely damaged.
DISCUSSION
Our results indicate that diversity is higher on the Romanian side, probably due to the grazing pressure. This is in accordance with the intermediate disturbance hypothesis (Connell 1978) . However, in diversity calculations, differences between the conservational values of species are not taken into account. Our results emphasise that greater diversity on the Romanian side may be explained by the presence of species which indicate degradation. This is underlined by the spectra of the social behaviour types and the list of differential species, as well. Also, the proportional area of the patches of the naturalness category 5 is much more on the Hungarian side. Thus we conclude that the grassland on the Romanian side is overgrazed. In contrast, undergrazing can be noticed on the Hungarian side. In addition, there are other undesirable processes on the Romanian side, which are not directly linked to overgrazing. For example, there is much more waste and there are artificial landscape elements destroying the landscape. Our botanical study indicates that despite the se- vere conservation problems, grasslands on both side are important and valuable from a nature conservation perspective. Because of the extent of the natural and near-natural patches, the occurrence of valuable plant communities and some rare animal species (e.g. Acrida hungarica, Asio flammeus), it would be reasonable to protect the studied grasslands on a higher level.
In the followings we give specific proposals to the management of the studied grasslands.
As indicated earlier, the Romanian side is overgrazed, which is one severe threatening factor to alkaline communities resulting in degradation (Kelemen 1997 , Kun 1998 , Molnár and Borhidi 2003 . With careful grazing techniques and traditional methods, such as "acatolás" or "töviskelés", adverse effects of overgrazing could be minimised even if the grazing pressure remained the same as it is currently (cf. Kelemen 1997, Molnár and Csízi unpubl. data) .
The illegal waste dump should be eliminated as soon as possible. Invasive species (mostly Xanthium italicum and X. spinosum) should be eradicated from their potential centres of infection (near roads and small farms). Pastures possess considerable aesthetic values (Sanderson et al. 2004) . Littering on the Romanian side greatly reduces this value. Therefore, attitude of local inhabitants to natural values should be changed. If people of the nearby settlements valued their grasslands more, protection from waste and undesirable landscape elements would be easier.
As indicated earlier, the pasture is valuable both from a botanical and a zoological perspective, therefore, the whole grassland should be legally protected, which is currently lacking on the Romanian side.
The grassland on the Hungarian side is mown, and only a small fraction is grazed. Since the second half of the 19th century, livestock grazing has decreased around Gyula (Hubai 1934) . Although undergrazing does not belong to the most threatening factors in the case of primary alkaline communities (Molnár and Borhidi 2003) , it could be harmful in some cases (Kelemen 1997, Kun 1998, Molnár and Csízi unpubl. data) . Molnár and Borhidi (2003) suggested that alkaline steppes were grazed by native ungulates long before human history, which is in good accordance with the megaherbivore hypothesis (Vera 2000) . Moreover, traditional grazing is culturally more valuable (cf. Molnár and Borhidi 2003, Molnár and Csízi unpubl. data) than mowing. Therefore, grazing of the studied grassland would be desirable. However, adverse effects of the grazing should be minimised.
The illegal waste dump should be eliminated on the Hungarian side, too. The interviews with the inhabitants of Gyula pointed out that local people are not really aware of the natural values of their immediate surrounding (Málo-vics and Margóczi unpubl. data) .
Although the grassland of the Hungarian side is a Natura 2000 area, protection of the site would be necessary at a higher level. *
